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A B S T R A C T
Background: We describe the surgical treatment of silent sinus syndrome, a disease characterized by progressive
enophthalmos and hypoglobus due to orbital floor collapse with opacification of the maxillary sinus, in the
presence of chronic maxillary sinusitis.
Methods: Case study of a 55-year-old male with persistent diplopia secondary to left-sided esotropia and en-
ophthalmos from chronic maxillary sinusitis.
Results: Two stage procedure to treat the sinonasal and orbital symptoms, which include endoscopic sinus
surgery to treat the underlying the ostial obstruction along with decompression of maxillary sinus. Then, re-
construction of the orbital floor with a customized implant.
Conclusions: Though the treatment of silent sinus syndrome can be challenging, we demonstrate the successful
use of a customized orbital implant in the treatment of diplopia and enophthalmos from silent sinus syndrome
using a two-stage approach.
Introduction
Silent sinus syndrome is a disease entity characterized by pro-
gressive enophthalmos and hypoglobus due to orbital floor collapse
with opacification of the maxillary sinus, in the presence of subclinical
maxillary sinusitis. Subsequently, gases are resorbed into the capillaries
of the closed sinus cavity, creating negative pressure. As a result, se-
cretions accumulate, and inflammation occurs, resulting in maxillary
atelectasis and wall collapse [1,2]. Silent sinus syndrome was first de-
scribed by Montgomery in 1964 [3], however, the term silent sinus
syndrome was first described by Soparker in 1994 [4].
Case report
A 55-year-old male was referred to our practice by ophthalmology
for persistent diplopia. His past medical history was only significant for
a nasal fracture sustained 36 years ago. His past surgical history in-
cluded bilateral laser refractive eye surgery. On physical examination,
he was noted to have left-sided esotropia (Fig. 1A) and enophthalmos
(Fig. 1B). Nasal endoscopy revealed mild crusting in the nasal cavity
and a septal perforation, however, there was no edema, polyps or
purulence. In summary, his enophthalmos was thought to be related to
negative pressure from chronic sinus disease.
The patient initially underwent endoscopic sinus surgery with wide
maxillary antrostomy and ethmoidectomy to open the drainage path-
ways. He was noted to have some improvement following this, how-
ever, he continued to have persistent diplopia. Therefore, the decision
was made to proceed with placement of a left orbital implant custo-
mized by DePuy Synthes© (Raynham, MA) and left lower lid ectropion
repair. Pre-operatively, three-dimensional (3D) virtual planning was
conducted with Materialise ProPlan CMF© (Plymouth, MI). A trans-
conjunctival incision was made in order to access the orbital floor and
place the orbital implant (Fig. 2). Following the procedure, the patient's
esotropia (Fig. 3A) and enophthalmos (Fig. 3B) resolved as well as the
diplopia. All photos of the patient have been approved for use by the
patient as well as the IRB committee.
Discussion
Most patients with silent sinus syndrome will present in the third to
fifth decade [1,2]. The incidence is equal in males and females. On
physical examination, patients have orbital asymmetry, deepening of
the superior orbital sulcus, and eyelid retraction [1]. All patients have
hypoglobus, which ranges from 2 to 6mm (mm). All patients have
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enophthalmos, ranging from 2 to 5 mm [4]. Ocular motility and vision
are usually not affected. Patients may complain of diplopia, however,
most do not [1]. Our patient did display diplopia, which complicated
and prolonged the treatment course.
Computed tomography is the imaging gold standard for evaluating
silent sinus syndrome. Typical findings include complete or near com-
plete unilateral obstruction of the maxillary sinus and obstruction of the
ostiomeatal unit. Commonly, the uncinate process is retracted laterally
resulting in enlargement of the middle meatus. There is also retraction
and collapse of all the walls of the maxillary sinus. The reduction in
maxillary sinus volume results in orbital volume enlargement. The
globe is displaced inferiorly with displacement of the orbital contents in
to the maxillary sinus, but the orbital soft tissue is normal in appearance
[1].
The goals for treatment can be divided into sinonasal and orbital.
The sinonasal goals include relieving the ostial obstruction and the
decompression and evacuation of the maxillary sinus. The treatment of
choice is an endoscopic uncinectomy and opening of the maxillary sinus
ostium. The risk of injuring the orbital contents is much greater in
patients with silent sinus syndrome due to the lower than normal po-
sition of the globe and orbital floor. Image-guided technology can be
helpful [1]. Balloon sinuplasty has recently been described as a less
invasive, alternative option to treat silent sinus syndrome by correcting
the position of the uncinate process and enlarging the maxillary sinus
ostium without resecting tissue [5]. Our patient was first approached
with endoscopic sinus surgery. However, his diplopia and en-
ophthlamos were still present warranting further intervention.
The orbital goals involve reconstruction of the orbital floor. Both
alloplastic and autogenous materials are available. The more common
alloplastic materials are titanium plates, polyethylene implants (i.e.
Medpor©), hydroxyapatite implants, supramid sheets, nylon sheets, and
silicone implants [1,6,7]. The most common autogenous sources are
septal cartilage, costochondral cartilage, and split calvarial bone [1,6].
The most common approach is either with a transconjuctival or sub-
cilliary incision [1]. Ultimately, our patient underwent pre-operative
3D virtual planning for a customized orbital implant via a transcon-
juctival approach. This resulted in improved diplopia and en-
ophthalmos.
There is evidence to support the correction of the sinus and orbit as
a two-stage repair. Several reports have shown resolution of en-
ophthalmos and hypoglobus in the majority of patients treated with
endoscopic sinus surgery without addressing the orbit [8–12]. These
reports support waiting a several months between repair of the max-
illary sinus and orbital defect to determine which patients do not cor-
rect on their own [1]. A two-stage approach has the potential ad-
vantages of avoiding placing an orbital implant in an infectious process
and avoiding overcorrecting the globe position [8]. In our patient, we
employed a two-stage procedure in order to see whether the diplopia
corrected with endoscopic sinus surgery alone. However, others have
advocate a single-surgical step for endoscopic surgery and orbital re-
construction [13–15]. The single-stage approach has the potential ad-
vantages of avoiding morbidities associated with a second hospital stay
and second anesthesia event [13].
There are nonsurgical approaches described for treating residual
enophthalmos with hyaluronic acid gel to improve the globe position
[16,17]. This straightforward and safe technique offers another option
to treat enophthalmos after sinus surgery but may not change hy-
poglobus [16].
Conclusion
Though the treatment of silent sinus syndrome can be challenging,
with nonsurgical and single stage procedures available, we demon-
strated the successful use of a customized orbital implant in the
Fig. 1. A: Pre-operative frontal view of the patient revealing left-sided esotropia. 1B: Pre-operative basal view of the patient revealing left-sided enophthalmos.
Fig. 2. Photo of pre-formed patient customized orbital implant.
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treatment of diplopia and enophthalmos from silent sinus syndrome
using a two-stage approach.
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Fig. 3. A: Post-operative frontal view of the patient revealing resolution of left-sided esotropia. 3B: Post-operative basal view of the patient revealing resolution of
left-sided enophthalmos.
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